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NOTE 
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Office (see pages 42 - 43). 


DEPARTMENT OF TRANSPORTATION 
MAILING ADDRESS: (G-BBT/TP42) 
UNITED STATES COAST GUARD "5 co^sr GUARD 


WASHINGTON, О.С. 20590 


PRON’ 202-426-1066 





24 FER 1979 


FOREWORD 


This pamphlet, "Safety Standards for Backyard Boat Builders " (CG-466), 
is a simplified explanation of Federal recreational boat construction 
requirements and is intended for the use of the non-professional indi- 
vidual builder. The primary objective of these requirements is to 
avoid certain safety hazards which have been found to be the cause of 
boating accidents. 


The standards and regulations explained in this pamphlet were issued 
under the provisions of the Federal Boat Safety Act of 1971 and appear 
in Subchapter S (Boating Safety) of Chapter 1, Title 33 (Coast Guard, 
Department of Transportation), of the Code of Federal Regulations. 


D." М. LAUTH 
Rear Admiral, U. S. Coast Guard 
Chief, Office of Boating Safety 


Dist: (SDL No. 106) 
A: None 

В: с(1000); p(1) 

С: None 

0: None 

Е: None 

F: None 


Digitized by Google 


Boating accidents cause property damage, often result in injuries, and may 
even result in deaths. The best way to avoid a serious boating accident 
is to know safe boating practices, use sound judgement while boating, and 
build safety features into your boat, which will not only reduce your 
chances of ever having a boating accident, but also give you a better 
chance of surviving if you do have one. 


The Coast Guard has published this pamphlet to explain Coast Guard required 
safety standards to members of the boating public who intend to build their 
own boats. 


The Coast Guard construction requirements and the boats to which they apply 
are outlined below: 


Less than 20 feet in length More than 20 feet in length 


ROWBOATS О/В I/B & 1/0 0/B I/B & 1/0 
SAFE LOADING X X X 
SAFE POWERING X 
FLOTATION X X X 
FUEL (GASOLINE X X 
ELECTRICAL (GASOLINE X X 
CAPACITY LABEL X X X 
CERTIFICATION LÁBEL X X X X 
HIN ALL BOATS MUST BEAR A HULL IDENTIFICATION NUMBER (HIN) 

NOTE 


Sailboats with gasoline powered inboard auxiliary engines 
and all boats with permanently installed gasoline genera- 
tors must meet requirements for fuel systems, electrical 
systems and a certification label. 


Sailboats (except inboard auxiliaries), canoes, kayaks, 
inflatables, submersibles, raceboats, surface effect 
vessels and amphibious vehicles are excepted from all 
requirements except the IN. 


CHANGES AND ADDITIONS TO THE REQUIREMENTS IN THIS PAMPHLET ARE ALWAYS BEING 
CONSIDERED. WHEN APPLYING FOR YOUR HIN (see page 32), ASK YOUR STATE BOATING 
OFFICE OR COAST GUARD DISTRICT OFFICE IF THE INFORMATION IN THIS PAMPHLET IS 
CURRENT. 


The regulations from which the information in this pamphlet was taken were 
issued under the provisions of the Federal Boat Safety Act of 1971. 


WINTER 1978 


In this pamphlet we'll show you how to calculate your boat's safe load 
capacity and its safe horsepower capacity ( if it will be powered by an 
outboard). We'll tell you how to determine how much flotation you need 
to keep your boat afloat if it becomes swamped, and where to install it. 
Also, if your boat will carry a gasoline powered inboard or inboard- 
outdrive engine, we'll summarize the fuel and electrical system regula- 
tions and tell you how to get additional information which describes 
the requirements in greater detail. We have also included in Appendix 
D a design guideline for survival handles which are recommended for 
boats equipped with basic flotation. 


NOTE 


To help you through the calculations covering safe 
loading and safe powering presented in this pamph- 
let, we have included on page 13 a completely worked 
out example for a 16.33 foot outboard runabout equi- 
pped with remote steering. Those of you building 
inboards and inboard-outdrives will have steps in 
addition to and different from those given in the 
example, but they should give you no trouble. 


SAFE LOADING 


Drownings are one of the most frequent causes of fatalities in recreational 

boating. Too often they are caused by people who try to carry more passengers 
and gear than their boats can safely carry. The Safe Loading regulations were 
developed to give boat operators a guide to their boats' safe loading capacity. 


The Safe Loading regulations address two different load capacities of your 
boat, its maximum persons capacity and its maximum weight capacity. These 
two load capacities must be calculated separately because the maximum persons 
capacity is a live load, whereas, the maximum weight capacity includes your 
live load and fixed loads. The live load capacity is the amount of weights 
which move about your boat affecting its stability. Your boat's maximum 
weight capacity includes the live load capacity (people), the weight of the 
motor (if your boat is outboard powered), and the weight of the portable 
gear you can safely carry in calm water. 


WEIGHING IN 


To find out how much total portable weight your boat can safely carry you 
need to know three weights: 


1. Boat weight 
2. Machinery weight (for inboards) 
3. Displacement weight 


First we'll tell you how to get these numbers and then how to use them to 
figure your safe load in calm water. 


BOAT WEIGHT. Boat weight includes the weight of the hull and ary thing 
permanently attached to it (seats, decking, inboard engine, built-in 
fuel tanks, etc.). Boat weight is easy to get for boats that are not 
powered by an engine (we'll call them rowboats) and for boats using 
outboard motors. For boats that have inboard engines, it's a bit more 
complicated. 


Here is one way to get your boat weight. If you have a boat trailer (or 
you can use a ТЕШЕ); load the boat and drive to a truck weighing station 
or your town's public scales. Weigh the trailer and the boat. Then 

remove the boat and weigh the trailer (or the truck). Subtract the trailer 
ш! from the weight of both the trailer and the boat to get the weight 

of the boat. 


ROWBOATS (not powered by an engine). If your boat is a rowboat, the weight 
of your huli is the weight of the boat. Write in your boat weight below: 


Trailer + boat weight: 


Less trailer weight: — 


Boat weight: = 


Weight of rowboat: pounds (this is also your 
hull weight) 


OUTBOARDS. If your boat is powered by an outboard motor, DO NOT add the 
weight of the motor (it is not permanently attached to the hull). If your 
boat will carry a permanently installed fuel tank, add the fuel tank and 
fill it with fuel. Your hull weight 15 your boat weight. Write in boat 
weight below: 

Trailer + boat weight: 


Less trailer weight: — 


Boat weight: 


Outboard boat weight is pounds (this is also 
your hull weight) 


INBOARDS. If your boat uses an inboard engine or is an inboard-outdrive 
type, your boat weight is the weight of the hull plus all permanently 
attached superstructure and machinery (seats, decking, engine, built-in 
fuel tanks, etc.). But because you are going to need your machinery 
weight as a separate item ‘when you calculate how much flotation you need), 
first weigh your boat without the machinery to get your hull weight. 
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Trailer + hull weight: 


Less trailer weight: — 


Hull weight: = 


(Remember that your hull weight includes everything except engine, controls, 
battery and fuel). 


Inboard hull weight is pounds 


IMPORTANT: Before installing your machinery 
read the section on getting your displacement 
weight . 


Your machinery weight is the weight of your installed engine, full* fuel 
tanks, controls, drive units, and batteries. When you have finished 

equipping your inboard, make a second trip to the truck weighing scales. This 
time you weigh trailer (or truck) along with your fully equipped hull, then 
subtract the weight of the trailer to get the weight of your hull plus 
machinery -- which is your boat weight. Write in your boat weight below: 


Trailer + hull + machinery weight: _  .— — 
Less trailer weight: — 
Boat weight: = 
*[f you choose some other way to 
measure machinery weight, remember 


that 1 gallon of gasoline weighs 
about 6 pounds. 


Inboard boat weight is pounds 


Now get your machinery weight by subtracting your hull weight from your boat 
weight. 


Boat weight: _____ 


Less hull weight - 


Machinery weight: = 


Machinery weight is pounds 


Now that you have your boat weight, and in the case of inboards your machinery 
weight, you need displacement weight in order to figure your maximum safe load. 


DISPLACEMENT WEIGHT. Displacement weight is the weight of the volume of water 
it takes to sink your boat plus the weight of your boat, 


The easiest way to get this weight is to request it from the manufacturer 
of your kit or the company that sold you your boat plans. If this is 

not possible, you are going to have to fill your boat with water and then 
calculate the weight of the water! 


This is OK for a rowboat or an outboard, but what about water damage to 
an installed inboard engine? To electrical wiring? To controls? 


So if you are building an inboard, plan to get your displacement weight 
before you install your machinery, approximate the weight of your machinery, 
place that much weight in your boat, and then fill it with water. If you 
have already installed your engine and controls, find some way to protect 
them. 


Your displacement weight is used to figure your maximum safe load and your 
safe load, persons capacity, safe horsepower and flotation requirement are 
all used to help you understand your boat's safe capacities. 


Now, about filling your boat with water! First float your boat in shallow 
water (easier to recover if it sinks), and second, start filling it with 
water from, say, a 5-gallon bucket. Keep the boat level and fill it until 
it is as low in the water as possible without sinking. Don't put anything 
in the boat except water. AND DON'T FILL YOUR BOAT ON DRY LAND, OR YOU'LL 
PROBABLY BUST OUT THE SIDES. WATER IS HEAVY. ONE GALLON WEIGHS ABOUT EIGHT 
POUNDS. Flotation material should not be in the boat durina this test. 


When the boat is full, and level, you will have the number of buckets it 
took to fill it. Multiply this number by the size of your bucket -- 2, 
3, 5 or whatever number of gallons it holds. This gives you the number 
of gallons of water in your boat. Now multiply the number of gallons 

by 8, because 1 gallon of water equals approximately 8 pounds. Your 
answer approximates the weight of the water it takes to sink your boat. 
Let's call this number a "Test Weight." 


Test Weight is pounds 


You now have two weights, test weight and boat weight. To determine the 
displacement weight of your boat, add the two numbers. 


Test Weight: 


Boat Weight: + 


Displacement Weight is pounds 


YOUR SAFE LOAD. So far you've gone to a great deal of trouble to get these 
three weights -- displacement, boat and machinery. What do they mean? And 
how are they used to keep you from capsizing because of an overloaded boat? 


The big question is: How much total weight can you bring aboard your boat 
without it being a hazard. Remember, we are considering only calm water. 
If there is a wind, your weight should be reduced, of course. So here's 
how to figure your safe load. 


FOR BOATS RATED FOR MANUAL PROPULSION AND BOATS RATED FOR OUTBOARD MOTORS 
2 HORSEPOWER OR LESS. To figure your safe load calculate three tenths of 
the difference between your boat's maximum displacement and your boat's 
weight. 


Figure here: 


Displacement weight: 


Boat weight: - 


= pounds 
Your maximum safe load ín calm water is pounds. 


FOR BOATS RATED FOR OUTBOARD MOTORS LARGER THAN 2 HORSEPOWER. To figure 
your safe load: 


1. Divide displacement weight by 5 
2. Divide boat weight by 5 
3. Subtract Answer 2 from Answer 1 


(Answer 1) 
Figure here: 5 


(Answer 2) 
5 


Answer 1: 


Less Answer 2:— 


Your maximum safe load in calm water is pounds. 


FOR INBOARDS AND INBOARD-OUTDRIVES. To figure vour maximum safe load: 


1]. Subtract boat weiaht from displacement weight 
2. Divide by 7 i 


Figure here: 
PCR (displacement weight) 


- (boat weight) 


= (Answer) 
ar ae ae eran 
(Answer) 


Your maximum safe load for vour inboard is pounds. 





NOTE: ЕМРТҮ WATER FROM BOAT BEFORE CONDUCTING NEXT TEST 


HOW MANY POUNDS OF PEOPLE? 
LIVE LOAD CAPACITY 


You have just figured out what your maximum safe load is -- but how many 
pounds of people сап you safely carry? Often vour "live load capacity" will 
be less than the maximum safe load you just figured. 


To figure your boat's maximum persons capacity, vou add weights along one 
side of your cockpit area at seat height until the boat rolls to a position 
just before water starts to come aboard. 


To make this as easy as possible, float vour boat in shallow water near a 
dock, and on the dock have a bathroom scale. If your boat is an outboard, 
attach the motor with a full fuel tank; if it is an inboard, have all vour 
normal equipment aboard, includina full fuel tanks. 


First put a board along one side of the cockpit area at seat height (be sure 
to weigh the board). Now start weighing objects or people and, startind 
from the center of the board, add weight as evenlv fore and aft of center 

as possible, as far outboard as possible, and at seat height. 





Use anything you want for weight -- people, bricks, buckets of rocks, bags 
of sand -- but keep track of the weight of each object added. When the 
boat is tilted to the point just before water starts to come aboard, stop 
adding weight. 


Be very careful at this point. Your boat could very easily tip a bit and 
take on water, which you don't want. Add up the total number of pounds of 
weight you placed on the board (including the weight of the board). 


Pounds added are: 
Now you need to divide this number by 0.6. Again, let's do it the easy 
way. First, multiply your number of pounds by ten: just add a zero (0) 
to it. Now divide by six. This way you get rid of the decimal point. 
Here is an example: 


Say you added 600 pounds to one side of your boat, 300 pounds forward and 
300 pounds aft of center. 


1. Add a zero to 600 making it 6000 
2. And divide by 6 


6/ 6000 = 1000 pounds of people 


In this example the líve load capacity is 1000 pounds. This means that the 
boat could carry the number of people whose combined weights added up to 
1000 pounds. If the average person weighs 160 pounds, you could carry six 
people in calm water. 


You now have a maximum safe load (maximum weight capacity) and a maximum 
persons capacity (live load capacity). 


NEVER TAKE ON MORE TOTAL WEIGHT THAN THE MAXIMUM WEIGHT CAPACITY OR MORE 
PEOPLE THAN THE MAXIMUM PERSONS CAPACITY. 


On Page 31 we'll show you where this information and your maximum horsepower 
capacity must be displayed. 


HOW MUCH HORSEPOWER CAN YOU SAFELY PLACE ON YOUR OUTBOARD POWERED BOAT? 
(There is no limitation on the horsepower of inboards and inboard-outdrives) 


First you measure the length of your boat and the width of your transom. 
Then you multiply these numbers to get a third number, called a factor. 
You then use this factor to find your safe horsepower capacity. 


Keep your measurements in feet and hundredths of a foot. Here are some 
inches and their approximate hundredths to help you: 


Inches Hundredths Inches Hundredths 
] = 0.08 7 = 0.58 
2 = 0.16 8 = 0.66 
3 = 0.25 9 = 0.75 
4 = 0.33 10 = 0.83 
5 = 0.41 11 = 0.91 
6 z 0.50 12 = 1.00 





So for a boat 19 feet 7 inches long, your measurement would read 19.58 
feet. 


Now measure boat length: 


= к> 


Boat length is feet 


Now measure width 6f transom: 


wo 


Spray rails can be included in transom measurement if the rails act as part 
of the planing surface. 


Transom width is feet 
Now multiply length X width to get your factor (that is, your answer). 
Round off your factor to the nearest whole number. For .5 or above round 
off to the next higher whole number. 
ыу. (length) 
Multiply here (width) 


(Round this off and it's your factor) 


Factor is 


FOR FACTORS BETWEEN 0 and 52 


If your factor number is between 0 and 52, your safe outboard horsepower 
capacity is as shown below: 


If factor is between safe horsepower capacity is: 
0 - 35 3 

36 - 39 5 

40 - 42 7.5 

43 - 45 10 

46 - 52 15 


BUT -- 


If your boat is flat bottomed and has a hard chine, your horsepower is less 
that that indicated by your factor number. Your safe horsepower capacity 
will be the next Lower horsepower rating. 


For example, if your factor indicates Why? (Because with a hard chine 
you Should use 5 HP, your SAFE capacity and a flat bottom you must turn 
with a flat bottomed, hard chine boat more slowly to maintain stability). 


is only 3 HP. Hard and soft chines 
are illustrated on the previous page. 
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FOR FACTORS ABOVE 52.0 

If your factor number is larger than 52.0, your safe outboard horsepower 
capacity is figured according to the type of steering you have and the 
height of your transom. 


Here's how to figure your horsepower capacity when factor is larger than 
52.0: 


First measure transom height: 


CONVENTIONAL HARD CHINE 
CONVENTIONAL CONVENTIONAL HARD CHINE WITH TUMBLEHOME 
SOFT CHINE ROUND ВАСЕ 
Transom height is inches 


FOR OUTBOARDS WITH REMOTE STEERING AND A TRANSOM HEIGHT OF AT LEAST 20 INCHES: 
Multiply your factor by 2 
_ (factor) 





Subtract 90 - 90 


Raise answer to 
nearest multiple 
of 5 


HO 15Е ANSWE 
MULTIPLE OF 5 


If the second numeral in your answer is a 5 or a 0, DO NOT 
CHANGE ANSWER. 


If the second numeral in your answer is 1, 2, 3, or 4, change 
it to 5. For example, 21, 22, 23 or 24 would all be changed 
to 25. 


If the second numeral in your answer is 6, 7, 8, or 9, change 
it to a 0 and raise the first numeral by 1. For example, 26, 


27, 28, or 29 would all be changed to 30. 
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Answer is 
Raised to 


nearest multiple 
of 5, it is: 


Maximum safe horsepower in calm water is 


FOR OUTBOARDS THAT DO NOT HAVE REMOTE STEERING OR TRANSOM HEIGHT IS LESS 
THAN 20 INCHES-- 


Multiply factor by 0.8 





Subtract 25 — 25 


Raise answer to 
nearest multiple 
of 5 


Maximum safe horsepower 15 
FOR FLAT-BOTTOMED, HARD-CHINE OUTBOARDS THAT DO NOT HAVE REMOTE STEERING OR S 
TRANSOM IS LESS THAN 20 INCHES -- 


Multiply factor by 0.5 


_ _ (factor) 
X ‚5 





Subtract 15 — 15 


Raise answer to 
nearest multiple 
of 5 (see box 
previous page) 


Maximum safe horsepower is 
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EXAMPLE COVERING SAFE LOADING AND SAFE POWERING REGULATIONS: 


Boat is deep V type 

Length: 16 ft. - 4 in. (16.33 feet) 

Width of transom: 5 ft. - 8 in. (5.66 feet) 
Height of transom: 20 inches. 


MAXIMUM SAFE LOAD 


Boat Weight 990 pounds 
Test Weight + 10,063 pounds 
Displacement 11,053 ‘pounds 


Note: The test weight given above is equivalent to 
approximately 250 5-gallon buckets of water. 


2210.6 
Divide displacement weight by 5: 5/11053.0 
198 
Divide boat weight by 5: 5/990 
Subtract 2210.6 
- 198.0 
MAXIMUM SAFE LOAD IS -------------------------- 2012.6 pounds 
PERSONS CAPACITY 
Pounds added to one side of boat: 600 pounds 
1000 
Divide by 0.6 0.6/600 
OR 
1000 
Multiply by 10 and divide by 6 6/6000 
PERSONS CAPACITY IS---------------------------- 1000 pounds 


Note: Even though the maximum safe load is 2012.6 pounds, no 
more than 1000 pounds of people can be safely carried. 


MAXIMUM SAFE HORSEPOWER (outboards only) 


Boat length 16.33 feet 
Transom width 5.66 feet 


Multiply length and width to get factor 16.33 
x 5.66 
9798 

9798 

8165 


92.4278 
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Factor is . 92 


Type of steering Remote 
Height of transom 20 inches 


When factor (92) is above 52.0, type of steering is remote, and 
transom height is at least 19 inches: 


Multiply factor by 2 92 
x 2 
184 
Subtract 90 - 90 
9 
Raise answer to nearest multiple of 5 95 
MAXIMUM SAFE HORSEPOWER IS----------------------- 95 HP 


Note: If the boat was flat bottomed, hard chined and did 
not have remote steering, the maximum safe horsepower would 
be 35! 


Now you know how many people, how much gear, and in the case of outboards, 
how much horsepower your boat can safely carry. On page 3] we'll show you 
where to display this information. Overloading and overpowering cause 
many boating accidents, particularly capsizings, which is why these 
capacities are important to the safe operation of your boat. 


But suppose your boat capsizes for other reasons. А wave might break over 
your boat's transom or you might hit a submerged object. In both instances 
your boat could become filled with water, which would probably cause it to 
capsize. Then, if your boat sank beneath you, you'd have nothing to hang 
onto. The length of time you survived would probably be minimal. 


FLOTATION 


At the present time (January 1978) the Coast Guard flotation standard 
requires a fully loaded boat to float with some portion of the boat above 
the surface of the water when it is swamped. The intent of this "basic" 
flotation standard is to give the survivors of a boating accident in which 
the boat has swamped something on the hull to hang onto. 


The Coast Guard's new "level" flotation standard becomes effective in 
August 1978. Unlike basic flotation where only some portion of the boat 
must remain above the surface of the water, level flotation will make your 
boat float level when swamped. The advantages of level flotation versus 
basic Аа are obvious (see introductory paragraphs to level flotation 
section). 


BECAUSE OF THE INHERENT ADVANTAGES OF LEVEL FLOTATION ALL BUILDERS ARE 
ENCOURAGED TO BUILD THEIR BOATS IN COMPLIANCE WITH THE LEVEL FLOTATION 
STANDARD. 
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BASIC FLOTATION 


Builders of inboards, sterndrives and other vessels which are excepted 
from the level flotation requirements should perform Steps I and II in 
the Calculations section and substitute 25% of their boats' rated maxi- 
mum capacity for Step III in the appropriate example. Since basic 
flotation requires only that some portion of the boat remain above the 
surface of the water, the intended location for the required amount of 
flotation material 15 unimportant. 


Builders who choose basic flotation in lieu of the added safety feature 
provided by level flotation are urged to consider installing the Survival 
Handles described in Appendix D. 


LEVEL FLOTATION 


Level flotation will increase both your ability to survive and the ability 
of rescue groups to locate you after an accident has occurred. Level 
flotation does just what its name sounds like. If you have an accident and 
your boat becomes filled with water, level flotation will make your boat 
float level. You will actually be able to remain inside your boat even 
though it is full of water. There you will be warmer, feel safer, be less 
in danger of drowning, and will provide a larger target for rescue groups 

to locate. If the seas are calm, you might be able to bail the water out 

of your boat, and if the powerhead of your motor wasn't damaged by immersion 
in the water, you might be able to return to shore under your own power. 


The level flotation standard applies to monohull outboard powered boats 
less than 20 feet in length except sailboats, canoes, kayaks, inflatables, 
submersibles, raceboats, surface effect vessels, and amphibious vehicles. 
The principles of level. flotation, however, may be applied to many of these 
excepted boats at your option. 


Level flotation will not make your boat right itself if it capsizes, but 
it reduces the probability that your boat will capsize. If it does, one 
or two people should be able to right it. If you are unable to right the 
boat, you and your passengers can still get out of the water and sit on 
the bottom of the overturned boat. 


In order to make your boat float level when full of water, enough flotation 
material must be installed in specific areas of your boat to: 


1. Support the weight of your boat; 

2. Support your weight and the weight of your passengers (your boat's 
maximum persons capacity); and 

3. Support the weight of the motor and related equipment (if your boat 
is powered). 


Each of these three quantities must be installed “symmetrically” and as close 
to the gunwales as possible. We'll tell you more about what we mean by 
symmetrically later, but first let's figure out how much flotation you'll 
need, then we'll show you how and where to install it. 
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CALCULATIONS 


On the following pages are four examples of how to calculate how much 
flotation material is required in four different boats. Choose the 
example which most closely resembles your boat and substitute your 
own figures for boat weight, deck weight, maximum persons capacity, 
maximum weight capacity and maximum horsepower. 


EXAMPLE APPLIES TO 

A Boats rowed or paddled or less than 2 HP 
B Smal] outboard runabouts and jonboats 

С Larger outboard runabouts 

D d d dri 


Inboards and sterndrives 


If you choose Example С and your boat is made of aluminum, merely turn 
to Appendix B on page 35 and substitute the material conversion factor 
for aluminum in Step I of the example. 


NOTE 


If your boat already contains basic flota- 
tion, disregard Steps I and II in your 
example and go on to Step III. 


NOTE 


All decimal places in Steps I, II and III 
should be rounded up to the next highest 
whole number. 9.1 should be rounded up 
to 10 and 7.7 to 8.0. Іп some cases you 
might end up with a negative number. If 
you do, DO NOT ROUND IT UP. 
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EXAMPLE А -- 9-foot Plywood Dinghy (Anyone building a boat that will be 
manually propelled (rowed or paddled) or powered by an outboard motor less 
than two horsepower should follow the calculations in this example). 


Hull Weight 75 lbs. 

Deck Weight 0 

Maximum Persons Capacity 300 lbs. 

Maximum Weight Capacity 400 lbs. 

Maximum Horsepower 15 HP 
NOTE 


Builders who are retrofitting boats already 
equipped with basic flotation may discover 
that the Maximum Persons Capacity is indi- 
cated in persons instead of pounds. To 
convert to pounds, multiply the number of 
persons by 160 pounds. 


STEP I 


DETERMINE FLOTATION MATERIAL NEEDED TO SUPPORT SWAMPED BOAT (Fb) 


Formula: (РЬ) = (Wh x K) + Wd 


Where: 


Wh = Dry Weight of Hull 
Wd = Dry Weight of Deck 


75 

0 (Wd normally would include everything above the 
gunwales including windshield, hardware and 
accessories) 

K = Conversion Factor for Plywood = -.81 (See Appendix В) 

Buoyancy of Flotation Material in pounds per cubic foot = 60.4 (see page 33) 


(Fb) = 75 x (-.81) +0 


(Fb) = -60.75 
60.4 


(Fb) = -1.0 (the number is negative because 
plywood is buoyant) 


Flotation to support the boat = -1.0 cubic feet 
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STEP II 


DETERMINE FLOTATION MATERIAL NEEDED TO SUPPORT SWAMPED MOTOR (Fm) 
If your boat w not be power sregard this step 


Formula: (Fm) = 5 





Where: 


S = Total Swamped Weight (locate fn Table 1 your boat's maximum horsepower) = 20 
В = Buoyahcy of Flotation Material їп pounds per cubic foot = 60.4 


(Fp) = 20 
6 


(Fm) = .33 rounded up = 1.0 
Flotation to support the motor = 1.0 cubic feet 


STEP III 
DETERMINE FLOTATION MATERIAL NEEDED TO SUPPORT PERSONS CAPACITY (Fpc) 


Formula: (Ерс) = AS toc) 


Where: 


РС = Maximum Persons Capacity în pounds = 300 
B = Buoyancy of Flotation Matertal in pounds per cubic foot = 60.4 


(Fpc) = .18(300) 


Ерс) = 45 
(Fpc) a 


. (Fpc) = „74 rounded up = 1.0 
Flotation to support persons cápacíty = 1.0 cubic feet 
STEP IV 
DETERMINE TOTAL FLOTATION MATERIAL NEEDED (Ft) 
Formula: (Ft) = (Fb) + (Fm) + (Ерс) ог ff boat will not carry a motor 
(Ft) = (Fb) + (Fpc) 
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With Motor Without Motor 


(Ft) = -1.0 + 1.0 + 1,0 (Ft) = -1.0 + 1.0 
(Ft) = 1 cubic foot (Ft) = 0 
NOTE 


Because this boat 15 made of plywood 
and does not carry an outboard motor 
no additional flotation is required. 


Total flotation material needed = 1 cubic foot (with motor) 
з 0 without motor) 


Now turn to page 25 which describes where to install your flotation 





EXAMPLE B -~ 14-foot Aluminum Runabout (or jonboat) 


Hull Weight 220 lbs. 
Deck Weight 60 165, 
Maximum Weight Capacity 800 Ibs. 
Maximum Persons Capacity 450 Ibs. (or шо ние. number of 
people 
Maximum Horsepower 30 HP 
STEP I 


DETERMINE FLOTATION MATERIAL NEEDED TO SUPPORT SWAMPED BOAT (Fb) 


Formula: (РЬ) = (Wh x К) + Wd 


Where: 


a = Dry Weight of Hull = 220 lbs. 

= Dry Weight of Deck = 60 165, (Wd includes everything above the gunwales 
such as windshield, hardware and access- 
ortes) 

æ Conversion Factor for Aluminum = .63 (see Appendix В) 

* Buoyancy of Flotation Materíal in pounds per cubic foot - 60.4,(see page 33) 


(Fb) = (220 x .63) + 60 
60. 


(Fb) = (138.60) + 60 
60,4 


* 


сз ж 


(Fb) = 198.60 
60.4 


(РЬ) = 3.28 rounded up = 4.0 
Flotation to support the boat = 4.0 cubic feet 


19 


STEP II 
DETERMINE FLOTATION MATERIAL NEEDED TO SUPPORT SWAMPED MOTOR (Fm) 


Formula: (Fm) = S 


Where: 


S = Total Swamped Weight (locate in Table 1 your boat's maximum horsepower = 160 
B = Buoyancy of Flotation Material in pounds per cubic foot = 60.4 (see page 33) 


(Fm) = 160 
60.4 


(Fm) = 2.64 rounded ир = 3.0 cubic feet 
Flotation to support the motor = 3.0 cubic feet 
STEP III 


DETERMINE FLOTATION MATERIAL NEEDED TO SUPPORT PERSONS CAPACITY (Fpc) 


Formula: (Fpc) = .5(first 550 Ibs. PC) + .125(remaining PC) + .25(C - PC) 


Where: 
PC = Maximum Persons Capacity = 450 lbs. 


С = Maximum Weight Capacity - Total Dry Weight = 500 (see Table 1) 
B = Buoyancy of Flotation Material in pounds per cubic foot = 60.4 


(Ерс) = .5(450) + .125(0) + .25(500 - 450) 
60. 


(Fpc) = 225 + 0 + 12.50 
60.4 


(Fpc) = 3.93 rounded up = 4.0 
Flotation to support persons capacity = 4.0 cubic feet 
STEP_IV 
DETERMINE TOTAL FLOTATION MATERIAL NEEDED (Ft) 
Formula: (Ft) = (Fb) + (Fm) + (Fpc) 
(Ft) = 4.0 + 3.0 + 4.0 
(Ft) = 11 cubic feet 
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Now turn to page 25 which describes where to install your flotation. 





EXAMPLE C -- 17-foot Fiberglass Runabout 


Hull Weight 800 Ibs. 
Deck Weight 200 lbs. 
Maximum Weight Capacity 1400 lbs. 
Maximum Persons Capacity 900 lbs. (or 160 times the number of people) 
Maximum Horsepower 115 HP 
STEP I 


DETERMINE FLOTATION MATERIAL NEEDED TO SUPPORT SWAMPED BOAT (Fb) 


Formula: (Fb) = (Wh x к) + Wd 


Where: 


Wh = Dry Weight of Hull = 800 Ibs. 


Wd = Dry Weight of Deck = 200 lbs. (Wd includes everything above the gunwales 
such as windshield, hardware and access- 
oríes 

К = Conversion Factor for Fiberglass = .33 (see Appendix B) 

В = Buoyancy of Flotation Material іп pounds per cubic foot = 60.4 (see page 33) 


(Fb) = (800 x :33) + 200 
0. 


(РЬ) = 264 + 200 
60.4 
(Fb) = 464 
60.4 


(Fb) = 7.68 rounded up = 8.0 
Flotation to support the boat = 8.0 cubic feet 


STEP II 


DETERMINE FLOTATION MATERIAL NEEDED TO SUPPORT SWAMPED MOTOR (Fm) 


Formula: (Ет) = S 

Where: 

S = Total Swamped Weight (locate in Table 1 your boat's maximum horsepower) = 300 
B = Buoyancy of Flotation Material in pounds per cubic foot = 60.4 (see page 33) 
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(Fm) = 300 
60.4 


(Fm) = 4.9 rounded up = 5.0 cubic feet 
Flotation to support the motor = 5.0 cubic feet 
STEP III 


DETERMINE FLOTATION MATERIAL NEEDED TO SUPPORT PERSONS CAPACITY (Fpc) 


Formula: (Ерс) = .5(first 550 15. PC) + .125(remaining PC) + .25(C - PC) 


Where: 
PC = Maximum Persons Capacity = 900 lbs. 


С = Махїтит Weight Capacity - Total Dry Weight = 940 (see Table 1) 
B = Buoyancy of Flotation Material in pounds per cubic foot = 60.4 (see page 33) 


(Fpc) = .5(550) + M25 (350) * ,25(940 - 900) 


(Fpc) = 275 + 43.75 + 10 
60.4 
(Fpc) = 328.75 
60.4 


(Fpc) = 5.44 rounded up = 6.0 
Flotation to support persons capacity = 6.0 cubic feet 
STEP IV 
DETERMINE TOTAL FLOTATION MATERIAL REQUIRED 
Formula: (Ft) = (Fb) + (Fm) + (Fpc) 
(Ft) = 8.0! 45.0 + 6.0 
(Ft) = 19 cubic feet 


Now turn to page 25 which describes where to install your flotation. 


EXAMPLE D -- 19-foot Fiberglass Inboard 


Hull Weight 700 Ibs. (500 lbs. fiberglass and 200 15. wood) 
Deck Weight 200 lbs. 

Maximum Weight Capacit 1400 Ibs. 

Maximum Persans Capacity 1000 lbs. 

Horsepower 165 HP (engine weight = 700 165.) 
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STEP I 


DETERMINE FLOTATION MATERIAL NEEDED TO SUPPORT SWAMPED BOAT (Fb) 
NOTE: 


In this example hull weight is divided 
into two separate weights, since the 
boat is made of large quantities of 
both wood and fiberglass. 


Formula: (Fb) = (Wh x K) + (Wh x K) + Wd 
B 


Where: 


Wh = Dry Weight of Hull = 500 lbs. (fiberglass) 
Wh = Dry Weight of Hull = 200 165. (wood) 
К = Conversion Factor for Fiberglass = .33 (see Appendix В) 


К = Conversion Factor for Plywood = -.81 
Wd = Dry Weight of Deck = 200 Ibs. 
В = Buoyancy of Flotation Material in pounds per cubic foot = 60.4 (see page 33) 


(Fb) = (500 x .33) + (200 x -.81) + 200 
60. 


(Fb) = 165 + (-162) + 200 
60.4 
(Fb) = 203 
60.4 
(Fb) = 3.36 rounded up = 4.0 
Flotation to support the boat = 4.0 cubic feet 


STEP II 
DETERMINE FLOTATION MATERIAL NEEDED TO SUPPORT SWAMPED MOTOR (Fm) 


Formula: (Fm) = S. 
B 


Where: 
S = 75% of engine weight (including drive unit, transmission, shaft, propellor 


and battery) 
B = Buoyancy of Flotation Material in pounds per cubic foot = 60.4 (see page 33) 


(Fm) = 5 700) 


(Fm) = 525 
60.4 
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(Fm) = 8.69 rounded up = 9.0 
Flotation to support the motor = 9.0 cubic feet 
STEP III 


DETERMINE FLOTATION MATERIAL NEEDED TO SUPPORT PERSONS CAPACITY (Fpc) 


Formula: (Fpc) = .5(first 550 lbs. PC) + ,125(remaining PC) + .25(C) 


Where: 

PC = Maximum Persons Capacity = 1000 lbs. 

C = Maximum Weight Capacity - Maximum Persons Capacity = 400 Ibs. 
В = Buoyancy of Flotation Material 


(Fpc) = .5(550) + .125(450) + .25(400) 
60.4 
(Fpc) = 275 + 56.25 + 100 
60.4 
(Fpc) = 431.25 
60.4 
(Ерс) = 7.13 rounded up = 8.0 


Flotation to support persons capacity = 8.0 cubic feet 


STEP IV 
DETERMINE TOTAL FLOTATION MATERIAL NEEDED (Ft) 
Formula: (Ft) s (Fb) * (Fm) * (Fpc) 
(Ft) = 4.0 + 9.0 + 8.0 
(Ft) = 21 cubic feet 


Now turn to page 25 which describes where to install your flotation . 


TT nn m cc cmn 
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LOCATION OF FLOTATION 


Now that you know how much flotation you need to support the weight of 
your boat (Fb), the weight of the motor (Fm), and the weight of the 
rated persons capacity (Fpc), we'll explain the importance of symmetrical 
distribution. For level flotation the flotation material (foam or air 
chambers) must be located in or on the boat in such a way that it 
Supports the boat, the motor and the passengers in a level attitude 

when the boat is swamped. 


The flotation for the boat alone.must be placed symmetrically about the 
midpoint and centerline of the boat. 









4 CUBIC FEE 


4 CUBIC FEE 


MIDPOINT 
OF BOAT 


2 CUBIC FT. 2 CUBIC FT. 





CENTER OF 
BOAT 


By symmetrically we mean creating a balance. Two cubic feet of flotation 
material installed two feet forward of the midpoint may be balanced by 
two cubic feet of flotation installed two feet aft of the midpoint. 
Equally, two cubic feet installed two feet to the right of the centerline 
may be balanced by two cubic feet of flotation installed two feet to the 
left of the centerline. 


This same balance can also be applied to unequal amounts and unequal distances 
providing the two remain proportional: two cubic feet of flotation two 

feet from the midpoint of the boat may be balanced by one cubic foot of 
flotation installed four feet from the midpoint. 





2x23 4 4х1 = 4 
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EQUAL QUANTITIES- 
EQUAL DISTANCES 
FROM BOAT MIDPOINT 


UNEQUAL QUANTITIES- 
TWICE THE QUANTITY-HALF THE DISTANCE FROM MIDPOINT 
BALANCED FLOTATION 





The flotation necessary to support the motor must be placed symmetrically 
about the area in which it will be located. On outboard powered boats 
larger than 15 feet, the flotation must be installed within 3 feet of the 
transom and on boats less than 15 feet, within 30 inches of the transom. 


"E on SS 


N 
NN 
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The flotation necessary to support the rated persons capacity must be 
installed symmetrically about the passenger carrying area as far from the 
centerlíne and as close to the gunwales as possible. 
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FLOTATION MATERIAL FLOTATION MATERIAL FLOTATION MATERIAL 
AFT TO PENSATE FOR PASSENGER AREA To RT 
WEIGHT OF ENGINE HIGH ANO TOWARD OUTSIOES AND BALANCE HULL 


WSs 










SYMMETRICALLY FORE-AND-AFT 
ABOUT PASSENGER AREA MID-POINT 
CLOSE TO SIDES AND GUNWALES 







b SYMMETRICALLY ABOUT 
MID-POINT OF BOAT 


WITHIN 3 FT. OF TRANSOM 
SYMMETRICALLY PORT/STAREB'D 


LEVEL FLOTATION 


aren WITHIN 30 IN. OF TRANSOM 


ON BOATS LESS THAN 15 FT. 


SYMMETRICAL DISTRIBUTION OF FLOTATION 
FOR OUTBOARD POWERED BOATS 


More complete information and illustrations of the Level Flotation Standard 
may be obtained by requesting a copy of the Level Flotation Compliance 
Guideline from the National Technical Information Service, Sprinafield, 
Virainia 22151. 
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RETROFIT OF LEVEL FLOTATION ON 
BOATS EQUIPPED WITH BASIC FLOTATION 


Installing level flotation in boats equipped with basic flotation requires 
determining where the basic flotation is installed, because as we said 
earlier, the flotation must be placed symmetrically in order to make the 
boat float level when swamped. In small outboard runabouts and jonboats 
with sealed seats the flotation is usually located inside the seats. On 
larger boats basic flotation is usually located beneath the cockpit 

floor or underneath the forward deck. 


The basic flotation regulations required that some portion of the boat 
remain above the surface of the water, so your boat already has enough 
flotation to support the boat. You can disregard Step I in the Calculations 
section and go on and complete Steps II, III and IV. 


The additional flotation you add to support the motor and rated persons 
capacity must be placed around the motor (in the rear corners of runabouts 
and jonboats) and high in the sides of the passenger carrying area. 
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FUEL AND ELECTRICAL SYSTEM STANDARDS 


The fuel and electrical system standards apply to all boats that have 
permanently installed gasoline engines for mechanical power for propulsion 
(inboards and sterndrives) or electrical generation (generators). The 
standards do not apply to outboard engines or portable equipment. 


The purpose of the fuel and electrical system standards is to reduce the 
probability of gasoline fuel or vapor leakage and potential electrical 
ignition sources which could otherwise cause a fire or explosion. 


The following is a summary of the major requirements of the fuel and elec- 
trical system standards (see bottom of next page for additional information): 


GASOLINE FUEL SYSTEMS 


1. Permanently installed gasoline fuel tanks must meet new requirements. 
They must bear a label containing the manufacturer's name and address and 
the statement, "This tank has been tested under 33 CFR 183.580," which 
indicates that the tank passes a required static pressure test. Also, 
some fuel tanks cannot be permanently installed in the forward part of 
the boat. These tanks must also bear the statement, "Must be installed 
aft of the boat's half length." 


2. Each fuel tank vent must have a flame arrester that can be cleaned 
unless the vent is itself a flame arrester. There must:be some means of 
cleaning the flame arrester to prevent it from becoming clogged and there- 
fore inoperable. 


3. Diaphragm type fuel pumps must not leak fuel from the pump if the primary 
diaphragm fails. This requirement calls for a means to prevent fuel from 
leaking into the interior of the boat if the main diaphragm fails. 


4. Electrically operated fuel pumps must not operate except when the engine 
is started or when it is running. 


5. Carburetors must be intended for marine use. 


6. Except when used for a tank fill line, each spud, pipe or hose fitting 
used with hose clamps must have a bead, flare or series of grooves forming 
closed rings to prevent the hóse from sliding off the fitting. 


7. Each metallic fuel line connecting the fuel tank with the fuel inlet 
connection on the engine must be made of seamless annealed copper, nickel- 
copper or copper-nickel. 


8. Each hose between the fuel pump and the carburetor must be "USCG Type A" 
hose. Each hose used for a vent line or fill line and each hose from the 
fuel tank to the fuel inlet connection on the engine must be "USCG Type A" 
hose or "USCG Type B" hose. 
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9. Each fuel line from the fuel tank to the fuel inlet connection on the 
carburetor must be above the level of the tank top or have an anti-siphon 
device or an electrically operated fuel stop valve. 


10. The entire fuel system must pass a static pressure test. 


ELECTRICAL SYSTEMS 


1. Each battery must be installed so that metallic objects cannot come in 
contact with the ungrounded battery terminals. 


2. Hydrogen gas discharged by a battery must not accumulate in the boat. 
3. Alternators and starter motors must be intended for marine use. 
4. Each conductor must be insulated stranded copper wire. 


5. Each electrical component in the engineroom and bilges must be fully 
enclosed or otherwise protected to prevent the ignition of gasoline vapors. 


6. Each ungrounded current carrying conductor must be protected by a 
manually reset, trip-free circuit breaker or fuse. 


7. Each conductor or group of conductors must be supported by clamps or 
straps not more than 18 inches apart unless the conductor or group of 
conductors is enclosed in a rigid duct or conduit. The clamps, straps, 
ducts or conduits must be designed to prevent chafing or damage to the 
conductor insulation. 


8. A soldered connection must not be the sole means of connection between 
two or more conductors or between a conductor and a connector. Crimped 
terminals and connectors are preferred. 

9. Low voltage conductors must comply with SAE Standard J1127 and J1128 
and the insulation temperature rating of SAE J378b or UL Standard 83. 


Complete information and illustrations of the requirements of the Fuel and 
Electrical System standards may be obtained by writing the National Tech- 
nical Information Service, Springfield, Virginia 22151 and requesting: 

a. Fuel System Compliance Guideline (access #: AD A047767) $6.00 


b. Electrical System Compliance Guideline (access f: AD A049638) $5.50 
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CAPACITY INFORMATION 


If you had bought a new boat built by a commercial manufacturer instead 
of building your own, it would have had a U. S. COAST GUARD CAPACITY 
INFORMATION label displayed near the operator's position. The Capacity 
Information label would have stated the maximum number of pounds of 
people the boat could safely carry, the maximum horsepower capacity (for 
outboards) and the boat's maximum weight capacity (people motor and gear 
for outboards or people and gear for inboards, sterndrives and unpowered 
boats). The U. S. Coast Guard Capacity Information label is a require- 
ment that is intended to give the operator a guide in determining the 
weights and horsepower his boat can safely carry. 


Now that you have calculated these capacities, you should either cut out 
the label below or make another one identical to it, and permanently 
attach it (with a coat of fiberglass resin for example) to your boat 
near the operator's position. Then you or anyone who operates your boat 
will know how much weight and horsepower your boat can safely carry. 


U.S. COAST GUARD CAPACITY INFORMATION 


MAXIMUM HORSEPOWER. „а.е LLL] 
MAXIMUM PERSONS CAPACITY (LBS)... С) 
MAXIMUM WEIGHT CAPACITY 


(PERSONS, MOTOR, AND GEAR) (18$.),....[____] 


THIS BOAT COMPLIES WITH U.S. COAST GUARD SAFETY 
STANDARDS IN EFFECT ON THE DATE OF CERTIFICATION 


YOUR NAME 
ANY, STREET, YOUR TOWN 





NOTE 


Since the calculation of a maximum horse- 
power capacity is not required for boats 
that are not powered or are powered by 
inboards and sterndrives, this information 
should be removed from the capacity label. 


CERTIFICATION 


If you had purchased a new boat instead of building your own, it would also 
carry a label bearing the statement, "THIS BOAT COMPLIES WITH U. S. COAST 
GUARD SAFETY STANDARDS IN EFFECT ON THE DATE OF CERTIFICATION." This state- 
ment is also a Coast Guard requirement and so is the display of your name 
and address. The certification statement, which indicates that the boat 
complies with applicable safety standards in effect, may be printed on a 
separate label or combined into one label as it is above. 
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HULL IDENTIFICATION NUMBER (HIN) 


All boats must bear a Hull Identification Number (HIN). Your HIN is like 
the number on your car (or your outboard motor). It is a unique serial 
number which identifies your boat. It is not the same as the State 
registration number which may also be required. DO NOT CONFUSE THESE TWO 
NUMBERS. The HIN 15 a Federal requirement; your registration number 

is a State requirement similar to the license plate on your car. 


When you begin to build your boat or while you are building it, write 

your State boating agency (their addresses appear at the end of this 
pamphlet), tell them you are building a boat and that you need a Hull 
Identification Number (HIN). You can also inquire about your registration 
number at the same time. Not all State agencies issue HINs, but those 

that do not will probably refer you to the nearest Coast Guard District 
office (their addresses also appear at the end of this pamphlet). Residents 
of the District of Columbia, the Virgin Islands, Puerto Ríco and Guam should 
request an HIN from the local Coast Guard District office. 


When you receive your HIN it will look something like this: 
ABZ123450878 


The first two letters are an abbreviation for the State in which you live. 

The "Z" indicates that the first two letters represent a State and not an 
abbreviation for the name of a commercial manufacturer. The next five numbers 
are a serial number which uniquely identifies your boat. The last four 
numbers represent the month and year your boat was built. In the HIN above 
the boat was built in August 1978. 


Your HIN must be burned, carved or otherwise permanently placed on the 

outside surface of the transom of your boat above the waterline so that any 

attemptes at alteration or removal of the number will be obvious. If you 

are building a multi-hulled boat such as a catamaran or trimaran, the HIN 

yis be placed on the outermost starboard side of your boat above the water- 
ne. 


The letters and numbers ín your HIN must be at least X inch high. They can 
be larger, but not smaller. 
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APPENDIX А 
FLOTATION MATERIALS AND THEIR INSTALLATION 


Back ín the Calculations section of the level flotation standard which began 
on page 16 were four examples to be used as guides for determining how much 
flotation your boat requires. The symbol, "B," in Steps I, II and III of 
each example represents the buoyancy of the flotation material you choose 

to use in pounds per cubic foot. А cubic foot of enclosed air will provide 
62.4 pounds of buoyancy, so if you are using air chambers or air bags for 
your flotation, "B" in each of the steps is equal to 62.4. 


If you are using foam for your flotation material, in order to calculate 

its buoyancy, you subtract its density per cubic foot (its weight per cubic 
foot) from 62.4. If you are using two pound density foam, 2 from 62.4 equals 
60.4. Two pound density foam provides 60.4 pounds of buoyancy per cubic foot, 
four pound density foam 58.4 pounds of buoyancy per cubic foot, and so on. 


Obviously, the flotation material you select must be able to withstand the 
environment in which it is placed. Foams that are not resistant to oil and 
gasoline cannot be placed near the engine or ín the bilges. Similarly, 
foams that deterforate under ultraviolet light cannot be left exposed to 
sunlight, and foams that are brittle and chip easily cannot be left exposed 
where they could be damaged by passengers. 


Foams may be purchased from marinas, marine supply stores, hardware stores 
and some lumberyards. Most foams come in blocks, but some are available in 
a two liquid mix. When you go to purchase your foam, ask the salespeople 
whether ít can be used in a marine environment; whether it 15 resistant to 
gasoline; whether ít can be left exposed to sunlight; and whether it fs 
durable or brittle. These considerations are necessary in deciding where 
you can install your foam without causing it to deterforate. 


The following is a list of various types of foams (with a brief description 
à а. their resistance to deterioration and how they сап be 
nstalled: 


POLYSTYRENE (Styrofoam for example) is the least expensive foam available, 
but Tt will dissolve upon contact with gasoline, is brittle, and will 
crumble when left exposed to sunlight. Builders who choose to use Polysty- 
rene foams should cover them with plywood, vinyl or another materíal, or 
enclose it ín compartments where it is not exposed to abrasion, the elements 
or sunlight. Polystyrene should not be installed near the engíne or bilges. 


POLYURETHANE, which is slightly more expensive than Polystyrene, is available 

in many varieties, each one suitable to a different type of application. 

Although many Polyurethane foams are resístant to gasoline, few are resistant 

to sunlight, and they cannot be installed in areas where they are exposed. Poly- 
urethane foams are available in blocks as well as a two part mix. Blocks can 

be installed in compartments, beneath the cockpit floor, the gunwales or the 
deck. The two liquid mix variety can be poured into molds to fit specific 

areas or can be poured into confined spaces and compartments. 
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BLACK POLYETHYLENE (Ethafoam for example) is the most expensive of foams that 
are readily available, but it has certain advantages the others do not. It 
can be installed anywhere in the boat. It is resistant to gasoline and other 
compounds, and is ideal for use around the motorwell or in the bilges. It 

is very flexible and resistant to abrasion. It can even be installed on the 
outside of dinghies, small skiffs and jonboats where more brittle foams would 
crumble from abrasion. Black Polyethylene can be installed beneath the gun- 
wales, inside compartments or can be bolted to the boat with large washers. 


AIR CHAMBERS are an alternative to foam flotation material. Builders who 
choose to use air chambers should remember that a part of the hull cannot 

be used as part of an air chamber, since damage to the hull in the form of 

a crack or puncture would also damage the air chamber and eliminate any 
buoyancy it provided. Rubber or vinyl air bags can also be used, and although 
they are reasonably easy to install, they must be securely confined to keep 
them from breaking away from the hull when the boat becomes swamped; they 
might take up necessary stowage space; they must be placed in such a way 

that they cannot be punctured by sharp objects; and they may be more difficult 
to locate "symmetrically" than if foam is used. 
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APPENDIX В 


MATERIAL CONVERSION FACTORS 


Lead 

Bronze 

Brass 
Stainless Steel 
Steel 


Cast Iron 
Aluminum 
Ferro Cement 
Rubber 
Fiberglass 


Kevlar 

Plexiglass - Lucite 
A.B.S. 

Teak 

Oak - White 


Oak 

Blandex 

Mahogany - Philippine 

pad - Honduras 
sh 


Yellow Pine 

Fir Plywood 
Mahogany Plywood 
Royalex 

Mahogany - African 


Fir 

Cedar - Port Orford 
Pine - White 

Cedar - White 

Cork 


Balsa - End Grain 
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APPENDIX D 
DESIGN GUIDELINE FOR 
SURVIVAL HANDLES 
APPLICABILITY 


This design guideline applies to monohull boats less than 20 feet in length 
except sailboats, canoes, kayaks, inflatables, raceboats, submersibles and 
amphibious vehicles. 


Survival handles are not required for boats equipped with level flotation, 
however, they are strongly recommended as a safety feature aboard boats 
equipped with basic flotation. 


INTRODUCTION: 
The Coast Guard and other groups who advocate boating safety always say: 
"If you have an accident, STAY WITH THE BOAT, and don't panic." 


But because a boating accident can terrify an experienced boater as easily 
as a novice, survivors of boating accidents frequently think they will be 
safer if they can get to shore. Many drown trying to swim there. 


Some boats, that are not equipped with level flotation, have a tendency to 
capsize when they become filled with water and float upside down leaving 

only a small part of the bow above the surface of the water. In this position 
there are few parts of the boat survivors can cling to until assistance arrives. 
The shore, however, which looks so close, is really much farther away . . . 


In order to give the survivors of boating accidents a better sense of security, 
this guideline explains how to install handles as an additional safety feature. 
These handles will encourage the survivors of boating accidents to stay with 
the boat until help arrives. 


INSTALLATION PROCEDURE: 


Wood, plastic, or metal handles сап be used, and although no particular style 
or dimensions are specified, the handles should be smooth and large enough so 
that they are comfortable for a person in the water to hang onto. 


Because their strength depends upon the manner in which they are installed, 
the handles should be through-bolted to the boat with backing plates (3/8 inch 
plywood or 1/8 inch aluminum). 


NOTE 
No copper alloy (brass or bronze) handles 
or bolts should be used on aluminum boats 


because of the corrosive effects of elec- 
trolysis. 
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LOCATION 
Two handles should be installed on the boat (one on the port side and one 


on the starboard side) as far forward and as close to the gunwales as 
possible. 


Gunwale 





Backing Plate 


Through Bolts 
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NOTE 


If your boat's registration numbers are in 
your desired location for the handles, the 
numbers can be moved farther aft. Federal 
registration laws require that the regis- 

tration numbers be located in the forward 

half of a vessel's length. 


BOLT ENDS 
When the handles are in place on the boat, if the boat lacks a forward deek, 
the ends of the through bolts should not protrude more than х" beyond the 
backing plates. Bolt ends which are too long might injure an occupant of 
the boat. 

REMEMBER 


IF YOU HAVE AN ACCIDENT, STAY WITH THE BOAT AND DON'T PANIC! Handles installed 
in accordance with thís guideline could save your life. 


STATE BOATING LAW ADMINISTRATORS 


Director, Marine Police Division 

Department of Conservation and 
Natural Resources 

State Administrative Building 

Montgomery, Alabama 36104 


Commission on Public Safety 
Pouc "N" 

Capital Buidlina 

Juneau, Alaska 99801 


Pago Pago, American Samoa 96920 
Commanding Officer 

U. S. Coast Guard Station 

Р. 0. Box 249 


Boating Coordinator 

Arizona Game and Fish Department 
2222 W. Greenway Road 

Phoenix, Arizona 85023 


Boating Safety Coordinator 
Arkansas Game and Fish Commission 
State Capitol Grounds 

Little Rock, Arkansas 72201 


Director, Department of Navigation 
and Ocean Development 

1416 9th Street 

Sacramento, California 95814 


Boat Safety Coordinator 

Division of Parks and Outdoor 
Recreation 

1378 South Highway 85 

Littleton, Colorado 80125 


Deputy Commissioner 

Boating Division 

Department of Environmental Protection 
State Office Buidling 

Hartford, Connecticut 06115 


Boating Administrator 
Department of Natural Resources 
and Environmental Control 
Edwart Tatnall Building 
Dover, Delaware 19901 


Chief of Police 

Metropolitan Police Department 
Harbor Section, SOD 

550 Waterfront Street, S. W. 
Washington, D. C. 20024 


Director of Boatina Safety 
Department of Natural Resources 
Larson Building 

Tallahassee, Florida 32304 


Coordinator of Specíal Services 

Game and Fish Division 

Department of Natural Resources 

Room 707-C, Trinity-Washington Building 
Atlanta, Georaia 39334 


Director 
Department of Public Safety 
Agana, Guam 96910 


Chief, Boating Branch 
Department of Transportation 
Harbors Division 

79 Nimitz Highway 

Honolulu, Hawaii 96813 


Deputy Commissioner 

Department of Parks & Recreation 
State House 

Boise, Idaho 83731 


Chief, Division of Law Enforcement 
601 State Office Buildinq 
Springfield, Illinois 62706 


Boatina Safety Coordinator 

Law Enforcement Division 
Department of Natural Resources 
P. 0. Box 39 

Ninevah, Indiana 46164 


Superintendent of Waters Section 
State Conservation Commission 
300^ 4th Street 

Des Moines, Iowa 50319 


Director, Marine & Recreational Division 
64 Causeway Street 
Boston, Massachusetts 02114 


Administrator, Marine Safety Section 
Law Enforcement Division 

Department of Natural Resources 
Stevens T. Mason Building 

Lansing, Michigan 48909 


Assistant Commissioner for 
Administration 

Department of Natural Resources 

300 Centennial Building 

St. Paul, Minnesota 55155 


Director, Mississippi Boat and 
Water Safety Commission 

720 President Street, Suite 240 

Jackson, Mississippi 39303 


Division of Water Safety 
Р. 0. Box 603 

Jefferson City, Missouri 65101 
Boating and Water Safety Officer 
State Fish and Game Department 
Law Enforcement Division 

Helena, Montana 59601 


State Game and Parks Commission 

P. 0. Box 30370 

2200 North 33rd Street 

Lincoln, Nebraska 68503 я 


Nevada Fish апа Game Department 
Р. 0. Box 10678 
Reno, Nevada 89510 


Director, Division of Safety Services 
James Н. Hayes Safety Building 

Hazen Drive 

Concord, New Hampshire 03301 


Chief, Bureau of Marine Law Enforcement 
Department of Environmental Protection 
Р. 0. Box 1889 

Trenton, New Jersey 08526 


Boating Administrator 

Park and Recreation Commission 
Р. 0. Box 1147 

Santa Fe, New Mexico 87501 
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Director, Bureau of Marine and 
Recreational Vehicles 
New York State Parks and Recreation 


Agency Building #1 19th Floor 
Empire State Plaza 
Albany, New York 12238 


Chief, Motorboats and Water Safety 
Wildlife Resources Commission 
Albemarle Buildina 

Raleigh, North Carolina 27611 


Boat Safety Specialist 
State Game and Fish Department 
Bismarck, North Dakota 58501 


Watercraft Division 

Department of Natural Resources 
Fountain Square 

Columbus, Ohio 43224 


Director, Lake Patrol Division 
Department of Public Safety 
Box 11415 

Oklahoma City, Oklahoma 73111 


Director, Oregon State Marine Board 
3000 Market Street, N. W. $505 
Salem, Oregon 97310 


Director, Bureau of Waterways 
Fish Commission 

3532 Walnut Street 

P. 0. Box 1673 
Harrisburg, Pennsylvania 17120 
Assistant Chief, Operations Division 
Maritime Department 

Puerto Rico Ports Authority 

GPO Box 2829 

San Juan, Puerto Rico 19936 


Boatina Administrator 

Department of Environmental Management 
83 Park Street 

Providence, Rhode Island 02903 


Chief, Division of Boating 
Wildlife and Marine Resources Dept. 
P. 0. Box 12559 
Charleston, South Carolina 29412 


Boating Coordinator 

Department of Game, Fish and Parks 
State Office Building #1 

Pierre, South Dakota 57501 


Executive Director 

Tennessee Wildlife Resources Agency 
Р. 0. Box 40747 

Nashville, Tennessee 37204 


Supervisor, Water Safety Enforcement 
Texas Parks and Wildlife Department 
4200 Smith School Road 

Austin, Texas 78744 


Boating Chief 

Division of Parks and Recreation 
1596 W. North Temple Street 

Salt Lake City, Utah 84116 


Director, Marine Division 
Department of Public Safety 
Montpelier, Vermont 05602 


Territorial Boating Law Administrato 

Department of Conservation and 
Cultural Affairs 

Bureau of Fish and Wildlife 

Charlotte Amalie 

St. Thomas, Virgin Islands 00801 
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Executive Director 

Commission of Game and 
Inland Fisheries 

Р. 0. Box 11104 

Richmond, Virginia 23230 


Boating Safety Coordinator 

Washington State Parks and 
Recreation 

Р. 0. Box 1128 

Olympia, Washington 95804 


Chief, Law Enforcement Section 
Department of Natural 

Resources 
1800 East Washington Street 
Charleston, West Virginia 25305 


Supervisor of Boating Safety 

Department of Natural 
Resources 

Р. 0. Box 450 

Madison, Wisconsin 53701 


Watercraft Supervisor 
Game and Fish Department 
Р. 0. Box 1589 

Cheyenne, Wyoming 82001 


U. S. COAST GUARD DISTRICTS 


District Commander (b) 
First Coast Guard District 
150 Causeway Street 

Boston, Massachusetts 02114 


District Commander (b) 
Third Coast Guard District 
Governors Island 

New York, New York 10004 


District Commander (b) 
Seventh Coast Guard District 
Federal Building, Rm 1018 

51 SW 1st Avenue 

Miami, Florida 33130 


District Commander (b) 
Ninth Coast Guard District 
1240 East 9th Street 
Cleveland, Ohio 44199 
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District Commander (b) 
Second Coast Guard District 
1430 Olive Street 

St. Louis, Missouri 63103 


District Commander (b) 
Fifth Coast Guard District 
Federal Building 

431 Crawford Street 
Portsmouth, Virginia 23705 


District Commander (b) 
Eighth Coast Guard District 
Hale Boggs Federal Bldg. 
500 Camp Street 

New Orleans, La. 70130 


District Commander (b) 
Eleventh Coast Guard District 
Union Bank Building 

400 Oceangate Blvd. 

Long Beach, California 90822 


District Commander (b) 
Thirteenth Coast Guard District 
Federal Building 

915 Second Avenue 

Seattle, Washington 98174 


District Commander (b) 
Seventeenth Coast Guard District 
FPO Seattle, Washington 98771 
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District Commander (b) 

Twelfth Coast Guard District 
630 Sansome Street 

San Francisco, California 94126 


District Commander (b) 

Fourteenth Coast Guard District 

Prince Kalanianaole Federal 
Building 

300 Ala Moana Blvd. 

Monolulu, Hawaii 96850 


DEPARTMENT OF TRANSPORTATION 


UNITED STATES COAST GUARD 
Washington, D.C. 20590 


Official Business 
Penalty For Private Use, $300 


POSTAGE AND FEES PAID 
UNITED STATES COAST GUARD 


DOT 514 





Digitized by Google 


а 








